Effects of vibrio challenge on digestive gland biomarkers and antioxidant gene expression in Mytilus galloprovincialis.
In bivalve molluscs, responses to bacterial infection have been largely characterized in terms of both functional responses and gene expression in the immune cells, the hemocytes. The effects of bacterial challenge at the tissue level, where bacterial infection may cause stressful conditions, have not been so far specifically investigated. Biomarkers are widely utilised to evaluate the health status of bivalves, from the molecular to the organism level, in response to both natural and anthropogenic stressors. In this work, the effects of in vivo challenge with heat-killed vibrio species, Vibrio splendidus LGP32 and Vibrio anguillarum (ATCC19264), on different biomarkers in the digestive gland of the marine bivalve Mytilus galloprovincialis were investigated. Mussels were injected with either vibrio and tissues sampled at 3, 6 and 24 h post injection (p.i.). Lysosomal biomarkers, such as lysosomal membrane stability (LMS) and lipofuscin accumulation, as well as specific activities of antioxidant enzymes (catalase and glutathione transferase-GST) were evaluated. Moreover, the expression of antioxidant molecules (catalase, GST-pi and metallothioneins MT10 and MT20) was determined by quantitative RT-PCR. Both V. splendidus and V. anguillarum significantly affected all parameters measured, to a different extent and at different times p.i. Interestingly, whereas both vibrios induced lysosomal membrane destabilisation and increases in the activities of antioxidant enzymes, distinct responses were observed in terms of lysosomal lipofuscin accumulation and expression of antioxidant molecules. In particular, V. splendidus induced a general increase in the transcription of antioxidant genes, indicating that Mytilus digestive gland can mount an efficient antioxidant response towards this vibrio species. On the other hand, a general down-regulation or no effect was observed with V. anguillarum. The lack of this response was reflected in stronger oxidative stress conditions in the digestive gland of mussels challenged with V. anguillarum, as indicated by higher levels of lysosomal lipofuscin observed at longer times p.i. Overall, these data indicate that lysosomal and oxidative stress biomarkers could be usefully applied in order to monitor early changes in the health status of bivalves induced by bacteria. Moreover, the results support the hypothesis that host responses to bacteria may be taken into account when interpreting biomarker data in ecotoxicological studies.